Europa^^s Patentamt 

© n)W European Patent Office © Publication number: 0038101 

Office europgen des brevets 



A1 



@ EUROPEAN PATENT APPLICATION 

@ Application number: 81200387.9 © Int. CI.': C 11 D 1/83, C 11 D 3/06, 

C11D 17/00 

@ Date of filing: 06.04.81 



© Priority: 09.04.80 QB 8011744 



Date of publication of application: 21.10.81 
Bulletin 81/42 



Designated Contracting States: AT BE CH DE FR GB IT 
LINLSE 



® Applicant: UNILEVER NV, Burgemeester f s Jacobpleln 1, 
w NL-3000 DK Rotterdam (NL) 

@ Designated Contracting States : BE CH DE FR IT U NL 
SEAT 

® Applicant: UNILEVER PLC, Unilever House Blackfrlars, 
London EC4(GB) 

@ Designated Contracting States : GB 

@ InventonTal, Ho Tan, 19, RuedeWavrln,F-59211 Santes 
(FR) 

Inventor: Reed, David Alan, 69, Greendale Road Port 

Sunlight, Wirral Merseyslde (GB) 

Inventor: Verhoef , Nicolaas Jan Frederl k D„ Schout 4, 

NL-3155 NH Maasland (NL) 

Inventor: Deutscher, Fritz, Sandquelle 21 , 

A-6850Dombim(AT) 

® Representative: Tan, Blan An et al, Unilever N.V. Patent 
Division P.O. Box 137, NL-3130 AC Vlaardingen (NL) 



® Built liquid detergent compositions and method of preparation. 

@ A stable homogeneous aqueous liquid detergent 
composition contains 22 to 35% by weight of soduim 
triphosphate and 6 to 15% by weight of an active deter- 
gent mixture comprising a) a water-soluble anionic sul- 
phonate or sulphate detergent; b) an alkali metal soap 
of fatty acids having 12 to 18 carbon atoms, and c) a 
nonionic detergent. In a weight ratio of (5.5^.5) : (05-3) : 
(1.5-3). 

The composition is a pourable liquid having a visco- 
sity of 0.35-1.0 Pa s measured at 20X and at 21 sec- 
1 onds° shear rate and remaining stable after at least two 
1 24-hour cycles of from -4*C to ambient temperature. 
Preferably the composition Is prepared by mixing 
the ingredients in the proper sequence. 
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BUILT LIQUID DETERGENT COMPOSITIONS AND METHOD OF PREPARATION 

This invention relates to built liquid detergent compositions and 
to processes for preparing such compositions. More particularly 
the invention relates to aqueous liquid detergent compositions 
comprising high levels of sodium triphosphate, especially adapted 
5 for washing fabrics, manually and in the washing machine. 

Liquid detergent compositions comprising sodium triphosphate are 
known in the art, e.g. from French Patent Applications publication 
Nos 2247534; 2309629; 2390497 and 2343806; German Patent 

10 Application 2819975; and US Patent Specifications Nos 2232878 and 
4057506. However the formulation of adequately built liquid compo- 
sitions having a satisfactory laundering performance is limited 
not only by stability problems but also by certain viscosity 
boundaries as required for convenient dosing and handling both 

15 manually and in the machine. An acceptable and most convenient 
viscosity range for pourable liquid detergent compositions is 
from 0.35 to 1.0 Pascal seconds (= 350-1000 cP), preferably 
from about 0.5 to 0.8 Pascal seconds (= 500-800 cP). 

20 Whereas for a satisfactory laundering performance comparable to 
that of conventional detergent powder compositions liquid 
detergent compositions should contain an adequate level of 
detergent active materials and builders equivalent to at least 
22% by weight of sodium triphosphate, it has not been possible 

25 hitherto to formulate a really stable liquid detergent composi- 
tion having a viscosity of below 1.0 Pascal seconds with more 
than 20% by weight of sodium triphosphate. As 15% is about the 
maximum level to which sodium triphosphate can be dissolved in 
an aqueous liquid medium, any quantity of added sodium triphos- 

30 phate beyond said level must be kept in suspension. The greater 
the amount, the more difficult it is to control the viscosity 
and to keep the sodium triphosphate in stable suspension in the 
liquid medium. 
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It has now been found that really stable and pourable homogeneous 
liquid detergent compositions can be prepared containing from 22 
to about 35% by weight of sodium triphosphate with a viscosity of 
between 0.35 and 1.0 Pascal seconds (Pa s) measured at 20°C and 
at a shear rate of 21 seconds" 1 . 

The liquid detergent compositions of the invention, because of 
the well-balanced active detergent mixture, are capable of keeping 
sodium triphosphate and any particulate matter in a stable homo- 
geneous suspension whilst maintaining their liquid properties 
within the desired viscosity range. Under ambient conditions the 
liquid detergent compositions of the invention remain stable for 
months without any sign of separation. 

A suitable means for measuring liquid stability is the so-called 
freeze-thaw stability test. The composition of the invention 
remains stable after at least two 24-hour cycles of from -4°C 
to ambient temperature. 

Accordingly the present invention provides a novel homogeneous 
aqueous liquid detergent composition containing 22 to 35% by 
weight of sodium triphosphate and 6. to 15% by weight of an active 
detergent mixture comprising 

(a) a water-soluble anionic sulphonate or sulphate detergent; 

(b) an alkali metal soap of fatty acids having 12 to 18 carbon 
atoms; and 

(c) a nonionic detergent; 

which is characterised in that the weight ratio of (a):(b):(c) is 
within the range of (5.5-8. 5)-(0. 5-3): (1.5-3) and that the 
composition is a pourable liquid having a viscosity, of 0.35 
to 1.0 Pa s measured at 20°C and at 21 seconds" 1 shear rate, and 
remaining stable after at least two 24-hour cycles of from -4°C 
to ambient temperature. 
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The water-soluble anionic sulphonate detergents usable in the 
composition of the invention are for example the alkali metal salts 
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of C 1Q -C 16 alkyl benzene sulphonates, C 10 -C 2Q alkane sul phonates , 
and C 10 -C 2Q olefin sulphonates, the alkali metal salts of alkyl- 
benzene sulphonates being preferred, especially those derived from 
al kyl benzenes having a C 1Q -C 14 alkyl chain and average molecular 
weight of approximately 225-245. 

The water-soluble anionic sulphate detergents usable in the com- 
position of the invention are primary and secondary alkyl sulphates 
and alkylether sulphates having an alkyl chain length of about 
10 8 to 20 carbon atoms, preferably 12 to 18 carbon atoms e.g. lauryl 
sulphate. 

Typical examples of fatty acids having 12 to 18 carbon atoms are 
oleic acid, ricinoleic acid, and fatty acids derived from castor 
15 oil, rapeseed oil, groundnut oil, coconut oil, palmkernel oil or 
mixtures thereof. The sodium or potassium soaps of these acids 
can be used, the potassium soaps being preferred. 

Suitable nonionic detergents for use in the present invention may 
20 be found in the following classes: fatty acid al kyl ol amides; 

alkylene oxide condensates of alkyl phenols or aliphatic alcohols, 
alkyl amines, fatty acid al kyl ol amides and alkyl mercaptans; and 
amine oxides. Ethylene oxide condensates and mixtures of ethylene 
oxide condensates with fatty acid al kyl ol amides are preferred. 

25 

Particularly suitable ethylene oxide condensates have hydrophylic- 
lipophylic balance (HLB) values of between 11 and 15, such as 
C 13"^15 a ^ c0 ' 1C) ^ s condensed with 6-8 ethylene oxides. 

30 Preferably the composition of the invention has a viscosity of 
from 0.5 to 0.8 Pa s measured at 20°C and at a shear rate of 
21 seconds" 1 ; a sodium triphosphate content of 25 to 32% by 
weight and an active detergent mixture content of 8 to 14% 
by weight . 

35 

While it is necessary to have the above detergent active mixture 
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in the specified ratios in the aqueous compositions in order to 
achieve a stable product within the desired viscosity range, it 
has been found that it is also important to mix the ingredients 
properly agitated in the proper sequence in order to produce a 
product of uniform quality from batch to batch. If the mixing 
sequence and proper agitation disclosed below are not followed, 
varying rheological properties and reduced suspending capability 
can occur. If the mixing order and proper agitation as described 
below are followed, then successive batches especially when 
mixed in the same vessel will produce products of uniform viscosity 
and stability. 

The ingredients are preferably mixed in the following manner. 

The quantity of water is charged into a suitable mixing vessel 
provided with a stirrer. Anionic detergents, including soap, 
are then mixed into the water with moderate stirring. Desirably 
slight heating to about 70°C is applied to dissolve the anionic 
detergents completely in the water. 

The sodium triphosphate is then mixed into the aqueous anionic 
detergent solution with continued stirring whilst maintaining the 
temperature at the appropriate level of about 70-75°C until a 
homogeneous mass is obtained. 

The nonionic detergent is then mixed into the mass and stirring 
is continued. 

Finally the mixture is cooled under constant agitation and water 
is added, if necessary, to compensate evaporation loss during 
the first stages of operation. Thereafter perfume may be added 
when the product is at substantially ambient temperature. 

The liquid detergent composition of the invention may further 
contain ^yxtrf T^e^BttMmcts normally used in fabric washing 
detergent compositions e.g. sequestering agents such as ethyl ene- 
dtaminetetraacetate; alkali silicates for adjusting the pH; 
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soil suspending and anti-redeposition agents such as sodium 
carboxymethyl cellulose, polyvinylpyrrolidone etc; fluorescent 
agents; perfumes, germicides and colourants. 

5 Further the addition of lather depressors such as silicones; 

and enzymes, particularly proteolytic and anxiolytic enzymes; and 
peroxygen or chlorine bleaches, such as sodium perborate and 
potassium dichlorocyanurate, including bleach activators, such 
as N ,N , N 1 ,N 1 -tetraacetyl ethyl enedi ami ne , may be necessary to. 

10 formulate a complete heavy duty detergent composition suitable 
for use in washing machine operations. These ingredients can be 
employed in the liquid detergent composition of the invention 
without danger of undue decomposition during storage if a proper 
protective coating is applied. 
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The presence of such additional solid particles will not affect 
substantially the viscosity and stability of the liquid detergent 
composition of the invention. 



20 Example 1 

A 4 kg batch of an aqueous liquid detergent composition was 
prepared: 705 grams of water were charged into a 5 liter vessel 
provided with a stirrer. The appropriate amounts of sodium silicate, 
sodium carboxymethyl cellulose, sodium* alkyi benzene sulphonate, 

25 potassium oleate and fluorescent agent, all in aqueous solutions, 
were successively introduced and mixed into the water with 
moderate stirring under slight heating until the temperature reached 
about 60-70°C. Heating was stopped and 1080 grams of sodium 
triphosphate was mixed into the aqueous solution with continued 

30 stirring until a homogeneous mass was obtained. Thereafter the 

appropriate amounts of alcoholethoxylate and ethanol amide nonionics 
were mixed into the mass. The mixture was then allowed to cool 
under constant agitation and thereafter additional water and 
perfume were added. 

35 

A stable, white opaque, homogeneous and pourable liquid detergent 
of the following composition was obtained: 
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Composition ' 1 (% by weight) 

sodium C^-aTkyl benzene sulphonate 6.5 

potassium oleate 1.6 

C 13" C 15 alcoho1 / 7 ethylene oxide 1.3 

5 coconut monoethanol amide 1.4 

sodium carboxymethyl cellulose 6.05 

sodium triphosphate 27.0 

sodium silicate 2.0 

fluorescent agent 0.1 

10 water + perfume up to 100.0 

viscosity (20°C; 21 seconds" 1 shear rate) 0.5 Pa s 

pH (5 g/liter solution) 8.5 



This composition was stored in transparent plastic bottles under 
15 ambient conditions and remained stable after two months. When 
subjected to a freeze-thaw stability test the composition 
remained stable after four 24-hour cycles of from -4°C to 
ambient temperature with no sign of separation being observed. 

20 Examples 2-4 

The following stable, white opaque, homogeneous and pourable 
liquid detergent compositions were prepared: 



Composition (% by weight) 


2 


3 


4 


sodium Cj2~ a lkyl benzene sulphonate 


5 


6.5 


8.4 


potassium oleate 


1.25 


1.6 


2.1 


c 13-15 a1cohol /7 ethylene oxide 


1 


1.3 


1.75 


coconut fatty acid monoethanol amide 


1 


1.4 


1.75 


sodium carboxymethyl cellulose 


0.1 


0.05 


0.05 


sodium triphosphate 


27.0 


30.0 


27.0 


sodium silicate 




2.0 


2.0 


fluorescent agent 


0,1 


0.1 


0.1 


perfume 


0.4 


0.4 


0.4 


water ' up to 


100 


100 


100 


viscosity at 21 sec" 1 shear rate 


0.5 Pa s 


0.66 Pa s 


0.68 Pa s 


pH (5 g/ttter solution) 


7.5 


8.5 


8.5 



0038101 

- 7 - C 582 (R) 

The compositions were subjected to freeze-thaw stability tests 
and remained stable after four 24-hour cycles of from -4°C to 
ambient temperature with no sign of separation being observed. 
The compositions remained stable after at least 2 months storage 
5 under ambient conditions. No change in physical appearance or 
viscosity was observed. 

Example 5 

The following stable, white opaque, homogeneous and pourable 
10 heavy duty liquid detergent composition was prepared: 

Composition (% by weight) 

sodium C 12 -alkyl benzene sulphonate 6.4 

potassium groundnut fatty acid soap 1.5 

15 C 13 _ 15 alcohol/7 ethylene oxide 2.0 

sodium carboxymethyl cellulose 0.2 

..odium triphosphate 25.0 

magnesium ethyl enedi ami netetraacetate 0.5 

fluorescent agent 0.1 

20 encapsulated chlorine bleach 5.0 

encapsulated proteolytic enzyme + silicone 1.0 

sodium metasilicate 2.0 

water + perfume 56.3 

viscosity (at 21 sec." 1 shear rate and 10°C) 0.55 Pa s 

25 pH (5 g/liter solution) 8.5 

The composition remained stable after two 24-hour cycles of 
from -4°C to ambient temperature with no sign of separation. 

30 The composition performed excellently in a fabric washing machine 
test at medium temperatures in terms of lather, bleaching and 
cleaning. 
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CLAIMS 

1. A homogeneous aqueous liquid detergent composition contain- 
ing 22 to 35% by weight of sodium triphosphate and 6 to 15% by « 
weight of an active detergent mixture comprising 

a) a water-soluble anionic sulphonate or sulphate detergent; > 
5 b) an alkali metal soap of fatty acids having 12 to 18 carbon 
atoms; and 
c) a non ionic detergent, 

characterised in that the weight ratio of (a):(b):(c) is within 
the range of (5.5-8.5): (0,5-3): (1-5-3) and that the composition 
10 is a pourable liquid having a viscosity of 0.35 to 1.0 Pa s at 
20°C and 21 seconds'* shear rate, and remaining stable after 
at least two 24-hour cycles of from -4°C to ambient temperature. 

2. A liquid detergent composition according to claim 1, 
15 characterised in that the viscosity is 0.5 to 0.8 Pa s. 

3. A liquid detergent composition according to claim 1, 
characterised in that component (a) is a C^-C^ alkylbenzene 
sulphonate derived from al kyl benzenes having an average molecular 

20 weight of 225-245. 

4. A liquid detergent composition according to claim 1, 
characterised in that component (b) is a potassium soap. 

25 5. A liquid detergent composition according to claim 1, 

characterised in that component (c) is selected from the group 
consisting of ethylene oxide condensates and fatty acid alkylol- 
amides and mixtures thereof. 

30 6. A liquid detergent composition according to claim 5, ' 
characterised in that the ethylene oxide condensate has an 
HLB value of between 11 and 15. * 
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